Abstract -The chromosomes of the hairy-footed flying squirrel Belomys pearsonii from Taiwan were analyzed with conventional and Ag-NOR staining and G-and C-banding technique. The diploid chromosome number (2n) and fundamental autosomal arm number (FN) were 38 and 72, respectively. The karyotype consisted of six pairs of metacentrics (nos. 1-6), twelve pairs of submetacentrics or subtelocentrics (nos. 7-18), an unusually large-sized metacentric X chromosome, and an acrocentric Y chromosome. The satellite structure, which corresponded to the NOR detected by silver-staining, was observed on the long arm of no. 1 chromosomes. All autosomes and the X chromosome had centromeric constitutive heterochromatin (C-heterochromatin), and the long arms of nos. 17 and 18 chromosomes were entirely heterochromaic. By the C-banding technique, the Y chromosome was entirely stained somewhat darkly than euchromatic region, but did not seem to be genuinely heterochromatic. On the basis of the cytogenetical characteristics of sex chromosomes, the phylogenetic position of Belomys in the group of flying squirrels was briefly referred.
INTRODUCTION
The hairy-footed flying squirrel Belomys pearsonii is distributed in southern parts of Eurasian Continent and Taiwan (ELLERMAN and MORRI- SON-SCOTT 1966; MITCHEL 1979; LEKAGUL and MCNEELY 1988) . Although Belomys had been considered a monotypic genus before (CORBET and HILL 1991; NOWAK 1991) , CORBET and HILL (1992) reclassified B. pearsonii into the genus Trogopterus, renaming it Trogopterus pearsonii. However, at present, the previous scientific name (Belomys pearsonii) seems to be generally adopted (e.g., YU 1996) , so that it is tentatively employed in the present paper. Thus, the classification and phylogeny of B. pearsonii are still in controversy. To accumulate the biological information on the classification and phylogeny of this species, it would be significant to examine its chromosomes in detail, using conventional staining and banding techniques. The chromosomes of several flying squirrel species have been already reported (e.g., YONG and DHALIWAL 1976; GRAG and SHARMA 1972; OSHIDA et al. 1992 OSHIDA et al. , 2000b OSHIDA et al. , 2000c YOSHIDA 1999a, 1999b) , but those of squirrels belonging to the genus Belomys have never been examined so far.
In this paper, the chromosomal characteristics of B. pearsonii from Taiwan is preliminary presented. Also, on the basis of the comparison between the chromosomes of this species and those of other flying squirrel species reported previously, the phylogenetic position of B. pearsonii in the flying squirrels is briefly referred.
MATERIAL AND METHODS
A male Belomys pearsonii was captured in TungShi, Cao-Chun, Taiwan. Chromosomal preparations were made from the primary fibroblast cultures of skin tissues of ear by our routine method. For the preparations, the conventional Giemsa-staining was carried out. In addition, to characterize each chromosome, Gand C-banding technique and silver-staining for nucleolus organizer regions (Ag-NORs) were performed according to cytogenetical routine methods (SEABRIGHT 1971; SUMNER 1972; HOWELL and BLACK 1980) .
RESULTS
The number of metaphase plates of B. pearsonii examined in the present study is presented in Table 1 . This flying squirrel had the diploid chromosome number (2n) of 38 and fundamental autosomal arm number (FN) of 72. The karyotype consisted of six pairs of metacentrics (nos. 1-6), twelve pairs of submetacentrics or subtelocentrics (nos. 7-18), a large-sized metacentric X chromosome the relative length of which was 7.74±0.20%, and an acrocentric Y chromosome (Fig. 1a) .
All chromosomal pairs as well as the homologues could be precisely identified on the basis of their unique G-banding patterns (Fig. 1b) . On the terminal region of the long arm of no. 1 chromosomes, the small-sized satellite, which essentially corresponded to the Ag-NOR, was detected (Figs. 1a and 2a) . The C-banded karyotype is shown in Fig. 2b . All autosomes and the X chromosome had centromeric constitutive heterochromatin (C-heterochromatin), and the long arms of nos. 17 and 18 chromosomes appeared to be entirely heterochromaic. By the C-banding technique, the whole Y chromosome was stained somewhat darkly than euchromatic region, but did not seem to be genuinely heterochromatic.
DISCUSSION
Concerning the cytogenetical features of Asian flying squirrels, YOSHIDA (1999a, 1999b) referred that their diploid chromosome numbers were consistently 38, and that the prominent secondary constriction or satellite with long stalk, which corresponded with NOR, commonly existed in their karyotypes, suggesting that these structures could be shared through the evolutionary process. In the present study, B. pearsonii also had 2n of 38. In addition, the striking satellite structure with Ag-NOR was found on the terminal region of long arm of no. 1 chromosomes (Figs. 1a and 2a) , emphasizing the findings mentioned by OSHIDA et al. (1999a OSHIDA et al. ( , 1999b .
Of particular interest is that the sex chromosomes of B. pearsonii were obviously specialized. The X chromosome of this species was unusually large: its relative length was 7.74±0.20%. PATHAK and STOCK (1974) proposed that in mammalian karyotype, generally the relative length of X chromosome accounts for about 5-6% of haploid genome complement. However, OSHIDA et al. (1992) reported that several species of the giant flying squirrel (the genus Petaurista) had significantly large-sized X chromosomes (7.22±0.22 to 8.46±0.22%), supposing the involvement of certain autosomal entities in the production of such particular X chromosomes. The relative length of X chromosome of B. pearsonii seems to be similar as those of Petaurista species, so that it may be also presumed that certain autosomal segments had translocated onto the X chromosome. Also, the X chromosome of this species may have derived from the same ancestral stock as Petaurista Conv., conventional staining; G, G-band staining; C, C-band staining; Ag, Ag-NOR staining.
species. On the other hand, by C-banding staining, the whole Y chromosome of B. pearsonii was stained more darkly than the euchromatic regions, but more lightly than the heterochromatic regions (Fig. 2b) , suggestive of the absence of true heterochromatic contents, although the mammalian Y chromosomes usually contain a great amount of heterochromatin. Such particular Y chromosome is also known in the C-banded karyotype of the Japanese giant flying squirrel Petaurista leucogenys (OSHIDA and OBARA 1991) . The phylogenetic position of B. pearsonii in the group of flying squirrels is of immense interest. NOWAK (1991) described that B. pearsonii may not be as expert at gliding as some of the other genera of flying squirrels species, suggesting that this species is ecologically specialized.
Moreover, based on the mitochondrial cytochrome b gene sequence data, OSHIDA et al. (2000a) suggested that B. pearsonii could have early diverged from other flying squirrels. Judging from the commonly specialized sex chromosomes in Belomys and Petaurista, Belomys may be more closely related to Petaurista rather than to the other flying squirrel genera, although it is too involved a subject to be treated here in detail.
